Valproic acid promotes neuronal differentiation by induction of proneural factors in association with H4 acetylation.
Valproate (VPA) influences the proliferation and differentiation of neuronal cells. However, little is known about the downstream events, such as alterations in gene transcription, that are associated with cell fate choice. To determine whether VPA plays an instructive role in cell fate choice during hippocampal neurogenesis, the expression of genes involved in the cell cycle and neuronal differentiation was investigated. Treatment with VPA during the progenitor stages resulted in strong inhibition of cell proliferation and induction of neuronal differentiation, accompanied by increases in the expression of proneural transcription factors and in neuronal cell numbers. The increased expression of Ngn1, Math1 and p15 points to a shift towards neuronal fate in response to histone deacetylase inhibitors (HDACi). Chromatin immunoprecipitation (ChIP) analysis showed that acetylated histone H4 (Ac-H4) was associated with the Ngn1, Math1 and p15 promoters in cultured hippocampal neural progenitor cells. VPA-induced hippocampal neurogenesis was also accompanied by association of Ac-H4 with the Ngn1 promoter in hippocampal extracts. The discovery of an association between HDACi and the Ngn1, Math1 and p15 promoters extends the importance of HDAC inhibition as a key regulator of neuronal differentiation at the transcriptional level.